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[57] ABSTRACT 
A semiconductor module having good heat dissipation 
and large current density includes an insulating sub 
strate having a ?rst group of wiring layers, a plurality of 
electronic components such as IC chips mounted on the 
insulating substrate and having bonding pads, an insulat 
ing sheet provided above the insulating substrate to 
cover the electronic components and having a second 
group of wiring layers, and a plurality of apertures 
formed in the insulating sheet and electrically connect 
ing the ?rst and second groups of wiring layers and the 
bonding pads to one another. The ?rst group of wiring 
layers has a larger current capacity than the second 
group of wiring layers. 

7 Claims, 5 Drawing Sheets 

33 

"A I": — "I." 

325 



US. Patent June 6, 1995 Sheet 1 of 5 5,422,515 

U 

in 
ll] 

‘*9 
24a 3 \ 

2902 
) 

29b 2'125 
F | G. 2 

24a ‘ \ 

2? 29a 263054 
I l 

l i 
240 25 



US. Patent June 6, 1995 Sheet 2 of 5 5,422,515 

FIG.3 

as as 

FIG.4A F|G.4B 



US. Patent June 6, 1995 Sheet 3 0f 5 5,422,515 



U.S. Patent June 6, 1995 Sheet 4 of 5 

14 
14 

FIG.7 
(PRIOR ART) 

FIG.8 
(PRIOR ART) 



US. Patent June 6, 1995 Sheet 5 of 5 5,422,515 

W 
I 

USE - T '1 E Tm U 
; 

(PRIOR ART) 



5,422,515 
1 

SEMICONDUCTOR MODULE INCLUDING 
WIRING STRUCTURES EACH HAVING 
DIFFERENT CURRENT CAPACITY 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to an encapsulated 

semiconductor module which includes electronic com 
ponents such as IC chips. 

2. Description of the Related Art 
FIG. 7 is a plan view showing a conventional semi 

conductor module. A large number of wiring layers of 
a metal thin ?lm are provided on a ?exible ?lm 73, and 
two IC chips 75 having bumps (not shown) of solder or 
gold are mounted on the wiring layers 74. 
FIG. 8 is a sectional view showing the connection 

between the IC chip and the wiring layers by means of 
TAP (Tape Automated Bonding). That is, the IC chip 
75 is electrically connected to the wiring layers 74 
through bumps 76, and the wiring layers 74 are electri 
cally connected to external leads (not shown). 

Since each of the wiring layers 74 used for the TAB 
is thin, the current capacity thereof is small. However, 
since a relatively large current is required for the semi 
conductor module, the current capacity may be re 
duced. In addition, since the IC chips 75 are only com 
pression-bonded to the wiring layers 74 through the 
bumps, the contact areas of the IC chips 75 to the ?exi 
ble ?lm 73 become small. For this reason, each of the IC 
chips 75 has poor heat dissipation. 
FIG. 9 is a plan view showing another conventional 

semiconductor module. This support member includes a 
plurality of leads 70 made of a metal plate, and islands 
71 unitary with the leads 70. An IC chip 78 and circuit 
components 72 such as power MOS devices and other 
discrete semiconductor devices are mounted on the 
islands 71, respectively. A part of each of the leads 70, 
the circuit components 72, and the IC chip 78 are 
molded with a plastic material PC. 
The support member is formed of a metal, e.g., cop 

per, provided by etching or punching. The IC chip 78 
and the circuit components 72 are electrically con 
nected to the leads 70 through bonding wires 79. 
However, in the above semiconductor module, the 

structure is complicated when the number of chips is 
increased. 
FIG. 10 is a plan view showing still another conven 

tional semiconductor module. Provided on a support 
substrate 80 are wiring layers 81 of copper, chip type 
electronic components 82 such as capacitor, resistor, 
etc., a printed resistor 83 whose resistance value is 
?nely adjusted by trimming, and IC chips 84 mounted 
on the support substrate 80. The IC chips 84 are electri 
cally connected to the wiring layers 81 by bonding 
wires 85, and the wiring layers 81 are electrically con 
nected to leads (not shown). 
The support substrate 80 is formed of an insulating 

plate or a plate having a surface subjected to insulation 
treatment. For carrying out the insulation treatment, an 
insulating ?lm is adhered to the plate, or the plate is 
coated with an insulating coating. The wiring layers 81 
are formed by bonding a metal plate on the support 
substrate 80 and etching it, by bonding an etched frame 
on the support substrate 80, or by printing a conductive 
resin paste on the support substrate 80. 
Even in the above semiconductor module, since the 

thick wiring layers 81 are formed on the support sub 
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2 
strate 80, the occupying area of the wiring layers 81 is 
increased. In addition, the wiring layers 81 are compli 
cated as the number of chips is increased. For this rea 
son, the occupying area of the wiring layers 81 is larger 
than that of the chips, thereby increasing an area per 
one chip in the semiconductor module. That is, the area 
ef?ciency is degraded. 

In any case, in each of the above conventional semi 
conductor modules, since the thick wiring layers are 
provided on the substrate, the occupying area of the 
wiring layers is increased. In the case of the wiring 
structure connected by TAB, the current capacity is 
low, and the contact area between the substrate and the 
IC chip is small. For this reason, the IC chip has poor 
heat dissipation. 

SUMMARY OF THE INVENTION 

It is, therefore, an object of the present invention to 
provide a semiconductor module, such as an encapsu 
lated semiconductor device, including a wiring struc 
ture having good heat dissipation and a large current 
capacity. 

It is another object of the present invention to pro 
vide a. semiconductor module, such as an encapsulated 
semiconductor device, having a large number of chips 
and a small wiring area. 
According to one aspect of the present invention, 

there is provided a semiconductor module, which com 
prises an insulating substrate having a ?rst group of 
wiring layers, a plurality of electronic components 
mounted on the insulating substrate and having bonding 
pads, an insulating sheet provided above the insulating 
substrate to cover the electronic components and hav 
ing a second group of wiring layers, and a plurality of 
apertures, formed through the insulating sheet, for elec 
trically connecting the ?rst and second groups of wiring 
layers and the bonding pads to one another. In this case, 
the ?rst group of wiring layers has a larger current 
capacity than the second group of wiring layers. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The novel and distinctive features of the invention 
are set forth in the claims appended to the present appli 
cation. The invention itself, however, together with 
further objects and advantages thereof may best be 
understood by reference to the following description 
and accompanying drawings in which: 
FIGS. 1A and 1B are perspective views showing an 

encapsulated semiconductor module according to a ?rst 
embodiment of the present invention; 
FIG. 2 is a plan view showing the semiconductor 

module according to the ?rst embodiment of the pres 
ent invention; 
FIG. 3 is an view showing an insulating substrate in 

the semiconductor module shown in FIG. 2; 
FIGS. 4A and 4B are plan views respectively show 

ing IC chips in the semiconductor module shown in 
FIG. 2; 
FIG. 5 is a plan view showing a ?exible ?lm in the 

semiconductor module shown in FIG. 2; 
FIG. 6rsectional view showing a semiconductor mod 

ule, having a chip type circuit component such as resis 
tors, according to a second embodiment of the present 
invention; 
FIG. 7 is a plan view showing a conventional semi 

conductor module; 
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FIG. 8 is a sectional view showing the conventional 
connection between an IC chip and wiring layers by 
TAB; 
FIG. 9 is a plan view showing another conventional 

semiconductor module; and 
FIG. 10 is a plan view showing still another conven 

tional semiconductor module. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Embodiments of the present invention will be de 
scribed below with reference to the accompanying 
drawings. Note that the same reference numerals de 
note the same parts. 
FIGS. 1A and 1B are perspective views respectively 

showing an encapsulated SIP (Single In-line Package) 
and an encapsulated semiconductor module according 
to a ?rst embodiment of the present invention. In FIG. 
1A, a semiconductor module (not shown) is encapsu 
lated by a resin layer 11, and leads 12 electrically con 
nected to the semiconductor module are projected from 
the resin layer 11. In FIG. 1B, the semiconductor mod 
ule includes a plurality of reverse L-shaped terminals 13 
each having a ?xing hole 14. After a support substrate 
for the semiconductor module is mounted on a heat sink 
15, the semiconductor module is encapsulated by a resin 
layer 16. 
FIG. 2 is a plan view showing the internal structure 

of FIG. 1A or 1B. The semiconductor module com 
prises an insulating substrate 23 shown in FIG. 3, IC 
chips 27 mounted on the substrate 23 and shown in 
FIGS. 4A and 4B, and a ?exible ?lm 28 covering the IC 
chips 27 and shown in FIG. 5. 
As shown in FIG. 3, the substrate 23 includes power 

supply wiring layers 24 through which a large current 
?ows, and mount beds 25 for mounting IC chips. The 
IC chips 27 each having bonding pads shown in FIGS. 
4A and 4B are mounted on the mount beds 25, respec 
tively. The ?exible ?lm 28 shown in FIG. 5 is adhered 
to the IC chips 27 by an adhesive or a paste (not shown), 
and a plurality of small currentvwiring layers 29a to 29e 
are provided on the ?exible ?lm 28. The ?exible ?lm 28 
also includes a plurality of apertures 30, a notched por 
tion 31, and sprocket holes 32. The apertures 30 and the 
notched portion 31 are located at positions correspond 
ing to the contact ends of the bonding pads 26 and the 
power supply wiring layers 24. The sprocket holes 32 
are formed in the ?exible ?lm 28 at both sides thereof. 
In making the semiconductor module, the sprocket 
holes 32 are used to align the ?exible ?lm 28 with the IC 
chips 27. 
The bonding pads 26, the power supply wiring layers 

24, and the small current wiring layers 29a to 29e are 
electrically connected to one another through bonding 
wires 33 as shown in FIG. 2. 
That is, after the IC chips 27 are respectively 

mounted on the mount beds 25 of the substrate 23, the 
?exible ?lm 28 is adhered to the IC chips 27 in such a 
manner that the bonding pads 26 and parts of the power 
supply wiring layers 24 are exposed from the apertures 
30 and the notched portion 31. One end 24a of each of 
the power supply wiring layers 24 and one end of each 
of the small current wiring layers 29a to 29e may be 
connected to, e.g., the leads 12 or 13. 
On the other hand, the other end 24b of each of the 

power supply wiring layers 24 exposed from the aper 
tures 31 is connected to the predetermined bonding pad 
26 exposed from the corresponding aperture 30. The 
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4 
other end of each of the small current wiring layers 29a 
to 29d is connected to the predetermined bonding pad 
26 exposed from the corresponding aperture 30. In 
addition, both ends of the small current wiring layer 29e 
are connected to desired bonding pads 26. 
FIG. 6 shows a second embodiment of the present 

invention, and is a sectional view showing a semicon 
ductor module having a circuit component such as chip 
type resistors. Power supply wiring layers 24 are pro 
vided on the insulating substrate 23, and the IC chip 27 
and a circuit component 34 such as a resistor or capaci 
tor having electrodes 35 at both ends are ?xed on the 
substrate 23 through a solder or paste (not shown). The 
?exible ?lm 28 having the apertures 30 is adhered over 
the IC chip 27 and the circuit components 34, and the 
small current wiring layers 29 are formed on the ?exible 
?lm 28. ‘ 

Since no bonding pads are provided on the circuit 
component 34, it is electrically connected to the power 
supply wiring layers 24 through the electrodes 35, and 
the power supply wiring layers 24 are electrically con 
nected to the small current wiring layers 29 through 
bonding wires 33. 

In any case, according to the embodiments, the 
power supply wiring layers 24 are provided on the 
substrate 23, on which the IC chip 27 is mounted. The 
small current wiring layers 29a to 29e are further pro 
vided on the ?exible ?lm 28. Therefore, it can be possi 
ble to render the current capacity suf?ciently larger 
than that of the small current wiring layers to the power 
supply wiring layers. In addition, the small current 
wiring layers 29a to 29e can be provided without con 
sidering unwanted connections of the IC chip 27 and 
power supply wiring layers 24 thereto, and the occupy 
in g area of the small current wiring layers 29a to 29e can 
be decreased. Therefore, even if the number of the IC 
chips 27 is increased, the area required to provide only 
the IC chips 27 and power supply wiring layers 24 can 
be decreased to reduce the size of the substrate 23. 

In addition, the flexible ?lm 28 has the apertures 30 
and the notched portion 31. Therefore, when the ?exi 
ble ?lm 28 is adhered to the IC chips 27, the contact 
ends of the power supply wiring layers 24, formed on 
the substrate 23, and bonding pads 26 of the IC chips 27 
are exposed from the apertures 30. Accordingly, the 
exposed contact ends of the power supply wiring layers 
24 can be electrically connected to the bonding pads 26, 
and the small current wiring layers 29a to 29e formed on 
the ?exible ?lm 28 can be also connected to the bonding 
pads 26. 

Further, the IC chips and the circuit components 
such as resistors are mounted on the substrate 23. There 
fore, since the semiconductor module according to the 
embodiments has a larger contact area of each compo 
nent to the substrate than that of the prior art semicon 
ductor module using TAB, good heat dissipation can be 
obtained. 
However, for making the semiconductor module, 

since bonding at the contact ends of the small current 
wiring layers 29a to 29e is carried out on the IC chip 27, 
the IC chip 27 may be subjected to unwanted shock 
during the bonding. In order to protect the IC chip 27 
from the shock, the following techniques may be em 
ployed. 

(1) The ?exible ?lm 28 is bonded by an elastic adhe 
sive or paste. 

(2) A shock resisting ?lm is used as a passivation ?lm 
for the IC chip 27. 
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(3) A shock resisting ?lm is used as the ?exible ?lm 28 
having the small current wiring layers 29a to 29e. 

Note that, when no electronic component such as an 
IC chip is present under the bonding portions of the 
small current wiring layers, bonding can be performed 
after a support member such as a ceramic plate is ar 
ranged on the insulating substrate. 

In addition, the semiconductor module of the present 
invention is not limited to the above embodiments, and 
an electronic component such as logic control ICs can 
be mounted on the ?exible ?lm by means of the conven— 
tional mounting technique, e.g., TAB. 
As has been described above, according to the pres 

ent invention, ?rst wiring layers having a large current 
capacity are provided on an insulating substrate to 
gether with an IC chip, while second wiring layers 
having a small current capacity are formed on an insu 
lating sheet. For this reason, the second wiring layers 
can be formed without considering unwanted contact 
or connection among the IC chip and the ?rst wiring 
layers. Therefore, the occupying area of the second 
wiring layers can be decreased. In addition, since the 
contact ends of the ?rst wiring layers and the IC chip 
formed on the insulating substrate are exposed by form 
ing apertures in the insulating sheet, the exposed por 
tions of the ?rst wiring layers can be electrically con 
nected to the bonding pads of the IC chip, and the 
bonding pads of the IC chip can be connected to the 
second wiring layers formed on the insulating sheet. 
Therefore, a semiconductor module having good heat 
dissipation can be obtained to provide a wiring struc 
ture having a large current capacity. 
What is claimed is: 
1. A semiconductor module comprising: 
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6 
an insulating substrate including ?rst wiring layers 

each having a ?rst current capacity; 
a plurality of electronic components mounted on said 

insulating substrate, each of said plurality of elec 
tronic components having bonding pads; and 

an insulating layer comprised of a ?exible ?lm, in 
cluding second wiring layers, each having a second 
current capacity smaller than said ?rst current 
capacity, and a plurality of openings, said insulat 
ing layer being disposed above said insulating sub 
strate such that said bonding pads and said ?rst 
wiringlayers are exposed through said openings to 
electrically connect said ?rst and second wiring 
layers and said bonding pads to one another. 

2. The semiconductor module according to claim 1, 
wherein said ?rst wiring layers function as power sup 
ply lines. 

3. The semiconductor module according to claim 1, 
wherein said second wiring layers function as signal 
lines. 

4. The semiconductor module according to claim 1, 
wherein each of said bonding pads is electrically con 
nected to ends of said ?rst and second wiring layers via 
bonding wires. 

5. The semiconductor module according to claim 1, 
wherein said plurality of electronic components is com 
prised of integrated circuit chips. 

6. The semiconductor module according to claim 1, 
wherein said plurality of electronic components in 
cludes a combination of integrated circuit chips, power 
MOS devices, chip type resistors, and chip type capaci 
tors. 

7. The semiconductor module according to claim 1, 
wherein said plurality of electronic components are 
directly mounted on said insulating substrate or said 
?rst wiring layers. 

* * * * * 


